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[»tMi*tf>«B] 
[■1*911] 

[MM 2] 

fftmtfv^^M*^ -J&5£ (I) :R. 

GdXb Gdli#Ky^£i*£^L ; Rte'>^ 

®&:7/i^U^;Ug£;^L ; XttT^ri-^tr^L ; a 
1 Xli 2 (ornta^ L ; b ti 1 XI* 2 "C 

[MM 3] 

M 1 Xtt 2 KSEtt^ttHE. 
[MM 4] 

^£o#fi-&£fr5:fr8fc"e*>o-t\ MM 1 - 3 <£>i^-f 
^ ct tf*T« T /U ^ - £ ^ it&mo&fe T *5 
[MM 5] 

L T # <b *x S & a*KJt * iC^Di" S 

[ISM 6] 
[MM 7] 

MM 4-6 ^*xa>— 3jHi|E<ftO*S»C «fc 9 » 
iS^^ftd 5 9 7. 0 m o 1 roJ^JbT'fo^ , ft^Wjt 
^2 3 0, OOOWt'fc^I^o 

[MM 8] 

1, 4-1^^9 7. 0 mol°/oMtfc 
•9, »rt»*Mw/Mn#2. SO^TTfc^^V^ 

[0 0 0 1 ] 



(2) W2 0 0 4- 2 7 1 7 9 

2 

[0 0 0 2] 
[tt*<Oft«] 

^cd9^^^<o^ml -t-ctc? -fv/i/y 

[0 0 0 3] 
[0 0 0 4] 

5f*^riS#£iXT^5 0 
[0 0 0 5] 

Ma.*** 1, 3 -■7?i/^l'<Dm&f&}&t LTU^cUr 
:^W(:mmao^air 3 / [Ph 
3 C] [B (CeFs) 4] ^rSbttlKi: L-Clft^-frJbii: 

*sfti64xr^5 (#»*FXltt8«r#Ra) . Zbl^ (c 
sMes) 2 Sm [ (m -M e ) A 1 M e 2 (m — M 
e) ] 2Sm (CsMes) 2 /A 1 ( i — B u ) 3 / 
[PhaC] [B (CeFs) 4] fe«Ki: UtfflV^fc 

»*FX»9*r#HR) . t It 

*»3t»3tcHI^Sixfca*»36SftibixT^S. 
50 [ 0 0 0 6 ] 
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lcML-C«i, iix*"?* ^n«Htfc:*5it5^ l, 4- 
[0 0 0 7] 

[WWffXltt 1 1 End. Ing. Chem. , 
4 8, 784, 1956 

WM2]Makromol. Chem. S 
uppl, 4, 61, 1981 

[#WlFjtlR 3] J. Polym. S c i . , P o 
1 ym. Chem. Ed. , 1 8, 3 3 4 5, 
19 8 0 

[#ttfWtll*4 J Sci. Sinica., 1/ 
3, 734, 1980 

[^IWXfiK 5] Rubber Chem. Tech 
n o 1 . , 58, 117, 1985 

l^ftWtJCtfk 6]Macromolecules, 1 
5, 230, 1982 

l&ftftXm 7]Makromol. Chem. , 
94, 119, 1981 

limWtJCfik 8 ] K a i t a , S., et a 
1., Macromolecules, 32, 9 
0 7 8, 1 9 9 9 

[#M$rF:£Sfe9] Kaita, S. , et a 
1., Polym. Prepr. Jpn., 4 
9, 211, 2000 
l¥fWtXM 1 ] 4S4*Bg 3 7 - 8 1 9 8 
[#H : *itt2] «a»flFa«2 l 8 4 8, 9 6 4^- 
[^^3] PCT/JP0 0/1 1 8 8fW*IB* 
[0 0 0 8] 

[0 0 0 9] 

*38W#btt. ±E«)KjH*l»ft-*:'<<tt*W5B*:fTo 



(3) 2004-27179 

l^r^aoT;^ ofHitl'^^^ 1 , 4 
[0 0 10] 

x s tfb'i)-$Mk&to<o*?**>M*^*>#£#fr 

20 > i: V-Ml&m t <D&M'£<otztb<Df& 

lilt, ■L^KJS^^^b@fls«l»X«H*«lBoe 

[0011] 

30 Sfc* JSiJ<0«^^?>tt. *ISW^«t!9, #®iS*->M<V 

m^x^&fto^mtmwkZtiZo #*Ur>«*T 

JC^^SS*DSix5*\ fc*VMiBtt#1fiO»{fr£S»l, 

1, 4-m^CD^m^9 7. 0 mol°/oWJ:T'fc 
9, ^I»*Mw/Mni<2, OOKTT'ife^ 
^tMn^2 3 0, O0Ot*fc5l A *, *J«tI/^ 
50 * n«ig^:fc5tt6v'* 1 , 4 -«3B«4lTfl:34* 9 7 . 0 
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mo ^l»w/Mn^2. 5 

[0012] 

# K y ^ £ i^f:^<7> > ? □ ir >M;*7 <Jr IT 

tt, (I) :RaGdXb (5fct\ Gd 

; XtiT^^V^^L ; a I* 1 Xli 2 c^^^^r^ 
U ; bit aii2 ^^^r^-T) T?**$;h,3 3fifi<D# K 

y ~VMk-&m&m?bfrz>o 

[0 0 13] 

_klE— jt£5£ (I) {C;fe5U>T\ a^2t'fc61^ 2f®<7} 
[0014] 

-< y^^S. s e c -^A-g, t e r t 
[0 0 15] 

>^ v^-,u^ f—yUv'^ p-0^v^-,ug, 2- 
y A->£ o^y^ vAx^/Ul^ t e r t —7 Stir's 9 n 

x^Uy^D^y^^xn/Uf, l, Z—i/t^fcis? 
D-iy'^yx^ l, 3-v^7Vt->y- n^>^i? 
jinyug, 1, 3 — \s ( t e r t —7f L Ji') is? 
^^ar-/L,^ x 1, 2, 3-h!i^f^*>^D^y^v 
x^/l/I, 1, 2, 3, 4-rh77f^y^D^V^ 
v?3i=^Sx t'f-Ji'is? w<^9 1 

_:aifvu_2, 3, 4, 5-fh7^W^n/<y^ 
yxn;ul x 1 --<>:>vU— 2 , 3, 4, 5 — 7" h y ^ 
=f~)l<?st vO? /ug, l-7ji^yU-2 f 3, 

4, 5 - 7 F 7 > f ^ D^y ^ i/x^^S, 1 — h 
y ^/U^y 2, 3, 4, 5 -7^ h7^f^o 



(4) «2 0 0 4-2 7 l79 

(5 

^>^v?:nx^Ug, 1 - b y ^/UyJ-u>^/U- 2, 3, 
4, 5 h7^f-^^ P-O'^^i^USttW** 

ii\ 1 , 2 , 3-hy> fvi~f vf'-^s. > ^ 

yfx;Ul, 1, 2, 4, 5, 6, 7-^3rlM7^ 
[0016] 

AO ^'i/- K 7h7^7 (^ey >vuxi-p:7^xvi/) # 

U~ K 7- ^7^^ (v^7^o7x^) stfu— K 
f^7^^ ( h y ^A^n 7xx;y) yfy- K rh7 
(h!)7;Vtn7xx;l/) fh7^^ 
(^y^7/l/tP7xx;l/) K 7h7^^ ("T 

h77;utP^f^7x-;u) jKu— K fh7 (M 

A-) T^U— F, 7h7 (^r^y/L-) aKU— K (hV7 

zt^yu, ^y^7;vtP7xx;i/) K [by* 

7/ls?tv 7 3L=z. )V) , 7x^/U] ifsV — K K 
20 yf^W K7-f K-7, 8 — is#/l"<9>'5 s #tfl'— 

[0 0 17] 

5£ (I) -C^£*t5#Ky ^^A^te^^^o-fe^S! 
f /uy ^ □ ^y ^ yx^^^/ K!i - h 7 ^r^ 
[0 0 18] 

JilHxt (I) * n-fc>S#7^>*8ffrtt:, 

0iJx.tf, — «^ ( I I ) : Ra GdYbQYb (xt«^, 
50 Gdlj:^Ky = !>A^L;Rtt-«* (I) dSSttS 

2 0 <^Kft7K*S*r* U ; QliJS JBff*» I I I i^TC^ 
$:/TL; alii, 2, Xtt3 0SEftSr^L ; b«40, 
l, xti2oS^:^^i-) T'/T$W2ffiXli3I^ 

[0 0 19] 

±12— ^xt (II) l^*3^T, a&2XI*3X~&>Z>m 
40 £\ 2Xii3<@OR(*P— T^Mot^-Ct) l§] 
b^lXli2-Cife5»*,- 2XI*4ficOYIi^J- 

[0 0 2 0] 

RJfcl*. ^®tt»jK*^-«^; (ID r**JxS^fK 

fttianaitRisi^KKprtt-cfes. -*a (n) t 

50 2 SlSJCS-ti:Sri:i:J:^ QT*$*i*7c*S:££ 



(5) faffl 2004-2717 9 

7 8 

fc^HR* ( I ) o«ff35SJR# J: < mblnZo mm&ite * [0 0 2 1] 

(C 5 Me 5 ) 2 Gd [ ( ^ "Me) A lMe 2 ( /z -Me) ] 2 Gd (C 5 Me 5 ) 2 + 2 [Ph 3 C] [B (C 6 F 5 ) 4 ] 
->2[(C 5 Me 5 ) 2 Gd][B(C 6 F 5 )J+2 Ph 3 CMe + 2AlMe 3 



[ 0 0 2 2] 

o«Wi*>fcH3e*ix*i^ s , 0J;Ltf* ^*>\ 

i 2-^x^^cQ-=ey ^-i/^^^ ; -o-tf 

1, 2— v^^npm^V, ^n/U^<^if 

^■frrffl^rtJ:ir\ ftfe*Lfc-«* (i) <o«HM, 
(tuts: £: lc J: 9 ^fi±+#*MK^»*:«r#5r i: 
-»SC (I) ^«t#tt*rt*-frfcR*S*K4"»-#«£i-5 

(i) (Dii;MLti5^iIgtfcMJ:i\ & 

[ 0 0 2 3] 

±is-ft5£ (ii) i-fc^r, ri±— «5fc (i) icfctf 

vO? 4 >7^^a. M3k'(>7 t =-A' 

(II) tc*5ttSRtt, -J»5£ (I) T-*£*iaBW£ 
[0024] 

*->a, n-y^'>s, ^yyh^y 

S> sec-yh=3f">l, ter t-^h^->S4^ 



UBWlSsr^a^a* 7xy^>l, 2, 
r t-/f;U7xy^rv/S, 2, 6-^V/Pt>7 
^y^ri^a. 2, 6-^*^^/W7*y4r->S, 2 
/0 - t e r t - /f /U- 6 — f V 7*p f/U7 x y ^f^l, 
2 — t e r t — — 6 -^^^V^A-:? 31 y 

2->f tf/U— 6— **-<V^U7*y*->S 

^ i:^7 !i v KS^) v tit' t i ^ 2, 6 

-v>- t e r t - ^;U7xy*yWS»4Lt\ 
[0 0 2 5] 

Y^tf^7-M^irii ^y h=¥->a* 
a, f^y^h^yi, ftsec-y^^ ^ 

*-t e r t - ^ h ^yl^i'«if-t7- hS, 3- 
20 t7xy^ryS, 2, 6-y-tert-yf^y 

x.y=a?->a, 2, 6-^y/pe;vf-^7xy^y 
a. 2, e-i^^-O'^j^^-y^y ^>a, 2 - t 

e r t - y^/u- 6 - ^ y ^p t>f t7x y ^yl, 
2 - t e r t-y^vl"- 6-^^-^^"-<V^^y r ^y * 

'>a. 2— < y f /!/- 6 - f t+t^yf /W7k y 

^>a, 2, 4, 6-hHyypt>f^7xy^y 
a* if or y — - f s^^ftit t> «t ^ 

2, 4, 6- b v?x*\?^*y=.j *->a* s #* 

50 [0 0 2 6] 

Y3&«**>i-r5 Kit ttii, v^y^vur^ Ka, v 5 ^ 
f/vr 5: Ka> ^-f tvur s Ka**f*>iB»&*r 

U'l, 7x^U7U*I, 2, 6-y-tert-y 
f;U7x^/l/7^ KS, 2, 6-^y7*D^7i- 
/UT^Ka, 2, 6 -^t^yf ^7x=yi/7 5 K 
as 2 - t e r t - 6 - y / d t>7 x-/b 

7; Ka, 2 — t e r t -^^vl— 6 -4^yf^7 
xxyl,7; Ka, 2 - >f V 7 p p t>- 6 - *^yf/U 
7x-;U7^ KS, 2, 4, 6-ter t-yfyU7i 

2, 4, 6-ter t-yf/U7x^7;KS/5 5 

[0 0 2 7 ] 

Y^bt^a^y^i: lti*, 7 7», s*je 

[0 0 2 8] 

Y*s«*>i-«**i frh2 o^K{k**ao**«t L 
-ry/ptvui, n-y^/ua> w yy^i, sec 
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[0 0 2 9] 

t LTli, **** TA^~*A, 1T!) fJ^teZ&mif 
[0 0 3 0] 

^ (I I) T-*^$ixS^Ky^^A^ft^»:«<t 

Ltd fllx-tf, ^> ^;ur;l/^^i, 

/u) t** (^^^>^yU'>^ n'O^s^x^u) #Ky 

[0 0 3 1 ] 

49, Jbia©5t (II) "C**tt6^Ky = *Afb*tt 

tRjSLTiia* (i) a-f^vttfl: 

(hy7;utP7x-;i/) ztfu— K V (hi) 
7^U— h, "rh^^r^ (f h7 

K rh7 (^r^yyu) K (Fy7x^, ^ 

>^^^/u) /tfu— h, [ h y * {^<y?y 
;utD7x^;u) , 7x^/u] tK U'-h, Mf^W 

[0 0 3 2] 

y©*#WfcLTI4, hy (^f^7x^;l/) */U7^- 
£A#^:*->\ hy (y^f;U7x^) ^/Utf'-^A 
*f ^>^^tf6^<h^T#6o 7 



(6) WW 2004-27179 

JO 

y (n-^) 7^!)^^ftWj:^h!J7^ 

Jr^ry^-^^^fty, n, n- s?a:7vur= y =. 

r>^^^^->- % N, N-2, 4, 6-^>^^f/U7^ 

JO ^K—VMsjoJ-jrls, hy (^f/U7x^/U) 
£^;*7^>d->, hy (y>f^7x^) 

[0 0 3 3] 

LTI4, hy7xx/^;HJ?x^^f h7^ ('O* 
7^u— -h. hy7x-/u^;u^[> 
20 A7h7^^ (rh7 7;l/tP7x-^) /tfU— K 

N, N-^f^7-y-^Th7^^ (-Ofy/is 

zc—>V) /tfU~ h. 1, 1* »^WxDt 

^-)Af h^^^ y =^=l;V) #1 h 

M^iitT, B (CeFs) 3. Al (CeFs) 
50 [ 0 0 3 4 ) 

[0 0 3 5] 

*ftfcLtll «ttf, hy^f/U7^^->A, hy 

^ h y rfr^frr/ux-y&Rxf^nw&mteXfrm? 

btl, %f^1ft$L Ll^tt h y ^ 

fc^o h y ^f;i/7;i/^ = !>Ai: h y/f^u^ 1 ) 

ti, *«r^5 = ^^<b^ftwffifflfi:ttwaw^fcf9-c 

(c^d Itffli^mcot^li, *«T^ S =• ^{b 
50 **ott«*(41*(c»ff*n4i^^ i^Jx.*^ ^ (1) 
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[ 0 0 3 6 ] 

-oa»«4«F^RBSsn>fci/^v «x.tf, i. 

i^xy, ^y/i/y, l , 3--0-^v^>\ 2-^^ 
jv~ l , 3- v^>\ 2, S—iftf-fr-ffi?*. 

2^a_t^m^^rffl^Tt>ctv\ 

U->\ m — > ^vU;*^ U">\ p — t e r t — 
Zf^-)^7s^~ l^>\ a — > ^/U^^ U->\ P n > fvtx* 

[0 0 3 7 ] 

l, 3-y^^^x^^^-^y-^— , ^y/i/y^ 

[0 0 3 8 ] 

2-^-rV^co^y ^-l/7>f ; ^V-fe'V, h 
l^V, 1, 2-v J ^tof3^^> N ^oyu^^ifv, 7*0 

[ 0 0 3 9 ] 

- 1 0 orcOlEffl, L< ti - 5 0-8 0°C(D%z 

m, L<«io , caT^«Bia-c*>5 e s<frR$M 



(7) &M 2004-27179 

72 

■ess. 

[0 0 4 0] 

70 ic^or, (i) (Dftmzmmz^x 

#*LHB«*Lt\ -jftS: (II) -e^Sixs 
K y — trMk&to t JblE-f ^ttffc^ttSrK^RJS 

(I) ojttjKXttl*«««r»***r»e>nfc»*«r« 

oT^^FWU a*o&*W4«-&j&spTfE(w4 
20 £ B 0iJxJ*> -kfE— «SC (I I) : R» GdYbQYb 

*rK«?S-tt-C»e>Jx5*»W^>—** (I) ott«tt, 

Ofcfc. JbfE-^ (ID. ±IB-f*>ttib*«, R 
V^mr/i- A{f:£*<o 3 SSIrl^^l-iA 

30 [0 0 4 1 ] 

TX\ fm*±J&\^0 YV - v Mt&mt* 
<k**SrSJ6*-fr, ftfejBC*:****. ^ibtc^/-v-^ 

its: <btc<t «5 prfiBt*ofct<D-c*)5c 

1 «FMW±ttaw»»«SrRj£-*-6 ^ ^ K J: 9 ^(Btffc 
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[0 0 4 2 ] 

5 1, 4 -S^fltfgtf^Wfl^ ii3t(4 8 0. 0 mo 
1% «±T?fc0, #*L<li9 0. 0 mol% JL^ 
±, «fc L< (4 9 5. 0 mo 1 

L<li98. 0 mo I %J^±* L< 14 9 

9. 0 %a±, t>o4:t»*L<ttl5«l 0 0 %T* 
fc6 6 T'£>5 0 JcBBLTtt, Mw/M 

n#2. 5 0J£JLT\ #*L<I4 2. 2 0 J£JLT, «fc 0 # 
£L<(4 2. OOJ^CT, £ibdfcF£L<f4l. 9 0^ 70 
T, W:»*L<(41. 8 0J^TT*&3 e Sfc, 
^iCrilTlj:, Mn^lOO, 0 0 0^1, 
<lil50, OOOW±, cfc9#£L<(4 200, 00 
0£Lh. £<blC#£L<(42 3 0, OOO^i, m^fr 
^L<(i2 4 0, OOO^lT^So *»W©*ftfcJ: 
^Ptai:*(t5i, 4 — 

14, «5v«W«ftt &flM*tttttt (91910 

[0 04 3] 

[0 0 4 4 ] 

*«W^**«-J: 9^bft5S^#l4*>v^K 

[0 0 4 5] 
[Hifeflij] 

H NMRfcJ;t>'^C NMRCJ; 9 ^b^fch"-^ 
[ ! H NMR : o 4. 8-5. 0 ( 1 , 2 - fcf 
-;\,=L=.y htf)=CHS ) , 5. 2-5. 8 (1, 4 



43ffi 2004-27179 

yx^^y h) > 32. 7 (l, 4- hy>*^=y 
h) , 127. 7-131. 8 (1, 
h) s 113. 8-114. 8M 4 3. 3- 1 4 4. 
7 (1, 2-t*-/^= ^h) ] ©a»Jt3ft»6>, 

<< y^isxo*? n^itii 1 3 c NMRia vnbft 

7th°-^ [5 2 3. 4 (1, 4-i/^^.^^K) N 1 
5. 9 (1, 4-h7^^^^h) , 18. 6 
(3, Azi-^yY) ] (VmftfofrbZtlZtlW-ittl'ti. 

(Mw) % (M 
n) , #*tt&1fi (Mw/Mn ) 14, GPCi:<t^y 

[0 0 4 6] 

D7x^) /tfu— h [ (Cp*) 2Gd] [B (C 
eFs) 4] (Cp* \<<>9*?-fr*s9vi'<ls9i? 
^-/VtiffiL*) £0. 0 2mmoltt^h;^yio 

0. 10mmol»Uh^fIftLt 
^n — ^sKy^^^e>3!K hy>£&9!iJU 1, 3- 
:7**v^n>£0. 5 4gtt^ 5 0tT3Mt^^ 
ttofc 0 m^m> BHT [2, (t-y^/U) 

^f£^Lfc e WbnfcM'&frOJlX^ttl 0 0 w t%T*fo 
ofc 0 I^^DMli^^Q?. 3mo 1 
S¥Wtlt2 4 5 I OOOT'fc^ Mw/M 
n(4l. 73T'fcof: c 
[0 0 4 7] 

0 0wt%tfcof: 0 * o«5Stt'>^*** s 

9 8. 5mol%-C, ftWfttt2 6 1, 4 0 0t 
Mw/Mn (4 1. 5 2-Cfcofc 0 

[0 0 4 8] 

[^«&0ij3] 

^Katfili (cjfc^T, i^^otT 1 o#Pflff?^i4|s] 

lwt%T^ot e m^<7)^ ^ o«atJ4*>^$*^9 
9. 0mol%"e, S¥Witt3 0 0, 5 0 0t'fc 
*?, Mw/Mn (41. 4 5T'fcof: p 

[0 0 4 9] 

[^ft#j4] 

(4 9 3 w t %Tfeo7t Q tt^CO S ^ D«iSi4^^» 
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^99. 7mol%-C, »^»fili4 0 5 l 0 00 
t'fc?), Mw/Mnlil. 4 1T'foof; 0 
[0 0 5 0] 

[SHEWS] 

$li9 2wt%t'fco/: 0 m^f^cO * * uffimt^*^ 
1^9 9. 8mol%T\ »Wt(i5 0 1, 6 0 
Ot'fc^ Mw/Mnlil. 57T'fco^ 0 
[0 0 5 1 ] JO 

immme) 

100 m 1 I^iE^^^.^ K^KC, xny* 
i» (/i-i/^^/U) (^V^^vUv-y- 
=r.=^JV) ^Ky^^i, [ (Cp*) 2 Gd U-M 
e) 2AlMe2] ^0. 05 mm o 1 fti*^ hyb 

^>34. o mit«^f: 0 ^^Fy>fyyf- 

/UT A* >> A 1. 5 mm o 1 „ h!i7i^;U 
# — ^7 h ^3r.X ^/UtJ-u 7x^yU) tKu— 

h (PhaCB (CeFs) 4) 0. 05 mm o 1 £: 20 

-ftf y?*.frhtf h^&mVftL, ^ y^io^t: 1 . 0 

BHT [2, tf-fcT* (t-7^M -4-* 

^vuy^y— /i/j col 0 wt%(0^;-/^io 

^/*»^*IK-CjS#ft:^»«$-fr, 6 0 tt'I^ 
ft«Lfc 0 ^^ixfeH#^C0HX^ti 10 0 w t 
ofco ? B l#Jfi?tt 1 0 0. 0 m 

o t^^Hil, 2 8 1, 6 0 0t^^ 30 

Mw/Mnlil. 75t^of: 0 
[0 0 5 2] 

[Jt*fl7] 

*J60y6(c*5V^T, M-f y^7yu^^i^ 0. 
5 mm o K m-^r&/££- 2 0 °C, fi-&B*M£r 2 . 

<75J|R*tt 9 3 w t %-Cfe 9 , m&fc<D * ? u 
M&l*~>X<Sm&9 9. 4 mol%, h^^^^fl:^ 

0. 0 mol% N 3, 4<a&fr0. 6 m o 1 %T\ 

9 3 1,'lOOtfc?), Mw/M n fi 40 

1. 9 9t'fcof: e 
[ 0 0 5 3 ] 

»ll:fc^T, [ (Cp*) 2 Gd] [B (CeF 
5) 4] (DftfrVfcVX't^* t'f/l'isfa^^fisx. 
=.jv^ \) *?J*7- V 7;isjm 7 *=z/i>) 

tf*U— h [(Cp*) 2 Sm] [B (CeFs) 4] 

Jttt->X«*3ft«9 6. 9mo tW^itil 50 
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4 8, 3 0 0T'fcD % Mw/Mnlil. 4 2T^of: 0 
[0 0 5 4] 
[fttt0!2] 

^Mffll\Z$3\,^X s [ (Cp*) 2 Gd] [B (CeF 
5)4] (Dftlo*) \Z t'7-<y^>f/Uy^ O'O* 

^—h [ (Cp*) 2Nd] [B.(CeFs) 4] £ 

^f$coi{X^(i9 6 w t %T'foofc 0 *fr*G>5*cifliar 
tt 9 1. 3m o 1 %T% 2 

9, 8 0 0t'fc^ Mw/Mnlil. 3 7tfcot, 

[0 0 5 5] 

[Jttt«3] 

ICifc^T, [ (Cp*) 2 Gd] [B (CeF 

5) 4] wl^tj l: t'^^y ^ ^ f o^y^ yx 

;U) h [ (Cp*) 2Pr] [B (CeFs) 

tL7tm^^(7)^^li 9 5 w t %T-^o/c 0 S^flW S y* 

o«aii^$t3)S8 9. 4mol%T% 

Ii7 5, 7 0 0T*^^ Mw/Mnttl. 6 5T*fco 

[0 0 5 6] 

*S6W2^*3^T, [ (Cp*) 2 Gd] [B (CeF 
5)4] (DiXfrV) {Zt'X^^f *?-/l>is?a^>#*/3L 

h [ (Cp*) 2 Sm] [B (CeFs) 4] 

M^i^CO^mn 1 0 0 w t %T'fcofc 0 fi^CO^^D 
»3Btt^^4**S9 7. 3m o 1 %T\ SW^-T-Stt 
1 0 8, 4 0 0T'fcl Mw/Mnlil. 5 1T'fco 

[0 0 5 7 ] 

mm&i3\zm^x, [ (c P *) 2 Gd] [b (c 6 f 

5)4] <D\Xt>*)\C\?*'<>? *3 L /l,is?a'<>>?iszr. 
-)v*y~? y 0 u^t Yy*c* (^O^y/^^-a y =. -ju) 
[ (Cp*) 2 Sm] [B (CeFs) 4] 

n&#<D1&mte8 2 w t %T*feofc 0 fi£{#<7}^ otfl 
9 9. 0 m o 1 %T\ Sff*^^*** 1 
6 1, 4 0 0t?fc0, Mw/Mnlil. 4 8t'feof: c 
[ 0 0 5 8] 

^»J4 (Cfe^T, [ (Cp*) 2 Gd] [B (CeF . 
5)4] <Dftt>*) IC tr^-<>^> ^Jisis? d^^^x 

C (Cp*) 2 Sm] [B (CeFs) a] 
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^\tiy^M^9 9. 3m o 1 %T\ + Ml* 2 

2 3, 8 0 0t'$j^ Mw/Mnlll. 3 5T'foot 0 
[0 0 5 9] 



[0 0 6 0] 

[HSco^^^f^P^] 

[mi] ema, mmmeizxKinhtit^ yyu^m 

&&<D l 3 CNMR^^ h/l'^-f l]-Cfo£o 



[(^31] 

















V J 





0 J Wtl 5¥5^ 1 2 0 (2 0 0 3. 5. 1 

2) 

l^ssaEi ] 
[^iE^^^j mm& 

mm*?*^^m*^jr>mm^ — «a: en :r 0 

GdXb (St*. Gdli^fKy ~?A£t^L ; Rli*>* 
lXi*2<£>£lifc£T7FL ; biil Xl^2^^^7^i-) T* 

[!S*l4] 



^ ^ yi^I^p ii*ft^i > t 3?#8e trawls 

IIS^5] 
[»*«6 ] 

WJSta- s - * ^fc**o#ffiT-ciffll5> * o -t 

[If ^7] 

1***4 - 6 vf n^-^t-E«<o*»tz J: 19 '&btl 

atcO^Wfi^9 7. 0 mo l%^±t'fc^ 
fMw/Mn^2. OOJ^TT'fc^ ft¥^^fiMn 
^2 3 0, 0 0 0^±T*fc5l^, 

1. 4 9 7*. 0 mo!°/oWT'*) 
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[*]E*t*JBB*] 0 0 11 

[fBiE<7>{*9S] 
[0011] 

*J©*jft3&*fett, #««JCjt9 % 

T&^iStf&is* 1 , 4-i^tt^9 7. 0 mo 
1 9 , WiMMw/M n ^ 2 . OOJ^T 

T'&v, t¥WiMn^2 3 0, 0 0 Ot'fcSl^ 

1^9 7. 0 mol%^±-Cfo^ ^ftMMw/ 
Mn^2. 5 0JL^TT*fc6-r y^i^yi^wsftft^ii 
6 0 

[*BHiIE3] 

lffijEM&&&£) 0 0 3 6 
[*jE*tt] as 
[*£lE<7>f*J^J 
I 0 0 3 6 1 

3-^yxy x ^y/i/y, l , 3— 'O^v^V, 
2 -zn^/u- i j 3- ^^n> s 2, 3 - i/> ^vU 

*>^>\ Xi*2 t 4 — ^^^W^^lf-Sr t 
^r-#, rftfc^S i , /fy/i/> 



t e r t a fvU*^ UV X 
oyfyu^f uy, p-tert-y h**>;*^U>\ 

1^114] 

[Jfi]E*t*JSB*] 0 0 3 7 

[«B:e**] 8C3E 

[*SIE£>J*)^] 
[0 0 3 7] 

s«o*a^x j -r-&m& it^^ y ^ 

ffctfjlciii, 3 v^v<£>*^e#fy ^— , y^u 
><£»*^# y ^-ft <*f£#if ^ r t ^r*# s 0 . 

[*jE*t*3EB£] 0 0 3 8 
MH]E*ifc] ^1 
[4§jE<Of*l£r] 
[0 0 3 8] 

Tov^-fix-cffftoTt J:i\ *Ut*rfflt^»fr^tt, 
^ ; i —y rj r>, 2-7 , 7^OTyti/7^>i;-< 

^D*M, mmtfcm, hy^o^x^ 

[¥iiE6] 

UflIjE*t*:«g«] 0 0 3 9 
[MiE^fe] 

[0 0 3 9] 

-loo-io ox:(omm. fr$L<i* - 5 0-8 0 
°C<nmm. l< iio°CJ^Tco|5(lTfc^ 0 
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zztfcfjmvhv. ±t^cm^Ltz mm k kr s $ n 6 

[#iiiE7] 
[MjE»*»JS*] 9?m 
[ffijE*ttUIB«] 0 0 4 0 
[*jE*ife] ^JE 

[0 0 4 0] 

(I) 0*ifc***KJS*(£»!iDU * 

tO*Si:«ot, H*tt«©-»* (I) 

V\ fcoH, ±IEftUJk ^«TyU5 = ?Afls-g^ K 

isweynr— ©W!niiowttaifi:*3E^riiBT»*>s. 

(II) "C^SixS^Ky = *A<k*ftt±E-f 
fcB«K«G>-*«; (I) oMKX»:IXMK<r««$« 

WftK-frtfiiTflEUiftSo 0y*.tf, _bfe-^ (I I) : 
R a G d Y b QYbt'i^M^ K!J — *>J*it'£-tob± 

^tLtt^^o Z<Dtztb, ±E— (II), _LI2 



[^i]E8] 

[*f]E»**S*] 0 04 1 
[0 0 4 1 ] 

^asaiwffttjiiHEjCRriiB-cfca. ft**, 

**Ofiq£T"e®SS-fr5 r <t ft &W-EJ£BMn*5 £1* 



[#«*KE»] 

[*f fcfci 5 J 1 5^9^ 8 0 (2 0 0 3. 9. 8) 

[^MtjEl ] 
[4tjE#ft«fll«] 91 m 
[MjE*f*3f @£] ttfttftftOfiH 

[MiEOftS] 

[MMi] 

k<n&M J &<D1t#><DtikMx&>'DX, tfYV-VMk&m 

[MM 2] 

lOTB^^D-fer^S*^^**^ (I) :R« 

GdXb (5t^ Gdli^K!i-!>A^L ; Rtev^ 



1 Xtt2tf>SE»S:^L ; b(ilX^2 0S^^^-T) "C 
[MM 3] 

[?iM4] 

^te^xm-szrrojfmo 

[MM 5] 
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IdJ: <0'&bfiZ>'< y/i/>l^tfcot, * * u til it 
[C*3tt5'>^l, 4-HSig<7>$*ritaS9'7. 0mol% 



j*3E&?D3fe m 2 # i ■*§- afbWftBf rt 

F^-A(#%) 4J015 DAOO DA04 EAOO 

4J128 AA01 ABOO AC49 BAOOA BA01B BBOOA BB01B BC15B EB12 EB21 

EC01 EC02 FA02 GA01 6A06 GA11 GA12 
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